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Abstract. Hematological assessment is an important tool in evaluating the fish health status. 
This tool corroborated with biochemical, parasitological and bacterial examinations aid the researchers 
in monitoring fish welfare status. For relevant blood samples using the right harvesting methodology 
with the right anticoagulant is imperative. This study presents a comparison between two different 
anticoagulants like Li-Heparin and ethylenediaminetetraacetic acid (EDTA) in common carp 
(Cyprinus carpio) and rainbow trout (Oncorhynchus mykiss). Two common carps and two rainbow 
trout were submitted for blood harvesting using Li-Heparin and EDTA containers. Blood smears were 
prepared using a Romanowsky staining procedure and examined via light microscopy.  
The results of the study revealed significant in vitro hemolysis and red blood cell 
morphologic alterations in the common carp blood samples when harvested on EDTA in contrast with 
the Li-Heparin anticoagulant. The white blood cells showed no significant changes induced by neither 
of the two anticoagulants. No significant anticoagulant induced cell morphological alterations were 
noticed in the rainbow trout. It is concluded that EDTA is not the appropriate anticoagulant for 
hematological evaluation in common carp.  
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INTRODUCTION 
 
For hematologic assessment, it is extremely important to use the right harvesting 
methodology and the right anticoagulant in order to obtain relevant blood samples.  
 Anticoagulant substances can induce different in vitro alterations in the sample. 
Thus, according to (Thrall et al., 2012), the following disadvantages can be noted when using 
heparin as an anticoagulant: leukocytes and thrombocytes appear to have a clumping 
tendency, and heparin may induce a blue shade to the blood smears and when a Romanowsky 
staining methodology is applied.  
In contrast with heparin, some authors (Thrall et al., 2012; Noga, 2010) state that 
EDTA can have the following disadvantages: in some fish species or when this anticoagulant 
is being used with a sedation or anesthesia protocol based on tricaine, hemolysis can occur. 
According to Noga (2010), the hemolytic effect associated with the anesthetic drugs can be 
minimized by immediately drawing the blood smear and/or cooling the sample to 4˚C. This 
hemolytic effect is also presented on common carp red blood cells by Walencik & Witeska 
(2007). 
In this regard, the study focused on the comparison of two anticoagulants broadly 
used in fish medicine (Heparin and EDTA), discussing the “in vitro” effects of heparin in 
contrast with EDTA, based on blood smear observations via light microscopy. 
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MATERIALS AND METHODS 
 
Four fish, represented by two common carps (Cyprinus carpio) and two rainbow 
trouts (Oncorhynchus mykiss), were submitted for this experiment. Blood samples were 
harvested according to Stoskopf (1993) and “The Department of Fisheries and Oceans, 
Canada” (2004): the caudal vessels via lateral approach in trout and carp (Fig. 1 and 2), using 
a syringe with a 23 G hypodermic needle. Blood was collected in Li-heparin and EDTA 2 ml 
containers for each fish. 
 
 
Fig. 1. Lateral approach of the caudal vessels in rainbow trout (original) 
 
 
Fig. 2. Lateral approach of the caudal vessels in carp (original) 
 
The blood smears were quickly drawn after harvesting sample, using the Heparin and 
EDTA mixed blood samples. The smears were air dried and stained with a Romanowsky type 
staining methodology (Diff-Quick stain) and examined via light microscopy (40 or 100 X 
magnification). 
 
RESULTS AND DISCUSSIONS 
 
Examining the blood smears, it was observed that in the common carp heparinized 
blood samples the red blood cells were clearly visible and presented normal morphology, 
hemolysis being rarely observed (Fig. 3 and 4).  
In comparison, the smears with common carp blood harvested on EDTA (Fig. 5 and 
6) revealed a background with a pink shade, rare intact but swollen erythrocytes and lots of 
“naked” red blood cell nuclei with a foamy-like structure, significantly increased in 
dimensions. 
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Fig. 3. Heparinized common carp (Cyprinus carpio) blood. Erythrocytes with normal morphological 
features, a lymphocyte (large arrow) and a thrombocyte (small arrow) can be seen. 
Diff-Quick stain, 100 X (original) 
 
 
Fig. 4. Heparinized common carp (Cyprinus carpio) blood. Erythrocytes with normal morphological 
features and a heterophil (arrow) can be seen. Diff-Quick stain, 100 X (original). 
 
 
Fig. 5. Common carp (Cyprinus carpio) blood harvested on EDTA. Round and swollen erythrocytes, 
and numerous circular bare nuclei with a vacuolated structure can be seen. A heterophil (large arrow) 
and an immature erythrocyte (small arrow) are also visible. Diff-Quick stain, 100 X (original). 
 
 
Fig. 6. Common carp (Cyprinus carpio) blood harvested on EDTA. Round and swollen erythrocytes, 
and circular bare nuclei with a vacuolated structure can be seen. Diff-Quick stain, 100 X (original). 
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The smears containing rainbow trout blood harvested on EDTA, did not present 
significant in vitro alterations. The red blood cells revealed similar morphological features in 
both salmonid heparin and EDTA blood samples (Fig. 7, 8, 9 and 10).  
 
Fig. 7. Heparinized Rainbow trout (Oncorhynchus mykiss) blood. Intact erythrocytes with normal 
morphological features, a heterophil (large arrow), and one thrombocyte (small arrow) are visible. 
Diff-Quick stain, 100 X (original). 
 
 
Fig. 8. Heparinized Rainbow trout (Oncorhynchus mykiss) blood. Intact erythrocytes  
with normal morphological features are visible. Diff-Quick stain, 100 X (original). 
 
 
Fig. 9. Rainbow trout (Oncorhynchus mykiss) blood harvested on EDTA. Intact red blood cells  
with normal morphological features, a heterophil (large arrow), and three small lymphocytes  
(small arrows) are visible. Diff-Quick stain, 100 X (original). 
 
Fig. 10. Rainbow trout (Oncorhynchus mykiss) blood harvested on EDTA. Intact red blood cells 
with normal morphological features, a heterophil (large arrow), and a small lymphocyte 
(small arrow) are visible. Diff-Quick stain, 100 X (original). 
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The hemolytic effect of EDTA, was also observed and discussed by Walencik and 
Witeska (2007) and Witeska M. & Wargocka (2011), in their studies on common carp 
(Cyprinus carpio) blood and cell morphology. 
 
CONCLUSION 
 
It appears that common carp red blood cells are sensible to EDTA, sensitivity 
manifested through morphological alterations (membrane and nuclear structural changes) 
resulting in hemolysis. In comparison, rainbow trout erythrocytes do not appear to be affected 
by EDTA or heparin, not revealing any significant alterations. 
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